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What is claimed is 



V A polishing method comprising removing a copper film by 
^OD^S^hl^ a Polishing liquid 
^/^ontaining an oxidizing substance, a 
5 protection-layer forming agent. 



>ric acid, and a 



\ A polishing method according to claim 1, wherein said 
oxid\i.ng substance contains hydrogen peroxide, and said 
phosphor^ acid contains one selected from the group of 
orthophosphoW acid and phosphorous acid. 
10 A polishing\ethod according to claim 2, wherein said 

protection-layer forXUg agent contains benzotriazole . 
4. A polishing method a^ording to claim 2, wherein said 
protection-layer forming ag\contains a carboxyl-containing 
polymer . 

15 5.. A polishing method according to\laim 2, wherein said 

protection-layer forming agent containsWe selected from the 
group of polyacrylic acid, polyammonium adrylate, polyamine 



ac 



rylate, and a bridged polymer thereof 



>lishing method, which comprises removing 



formed over an insulating 



a metal film 
sing a polishihg liquid 



containing an oxi 



henzotriazole, and a polymer. 



dizing substance, a phosphoric ac 



7. A polishing method acco 



rding to claim 6, wherein said 



oxi 



dizing substance contains hydrogen perox 



Lde, said 



phosphoric acid contains oms selected from the group of 
orthophosphoric acid and phosphorous acid, and said polymer 
contains one selected from the group of polyacrylic acid, 
polyammonium acrylate, polyjamine acrylate, and a bridged 

polymer thereof. 
8. A polishing method according to claim 7 , wherein said metal 
film comprises a first metaJ film of a barrier metal and a 
second copper film formed ovfer said first metal film. 



9 ,\ A polishing method comprij 
10 of a bc__ 
C^^^metal fii 



Lgr metal formed on 
Llm of copp>*<f ormed on 



ing removing a first metal film 
n insulating film and a second 
the surface of said first metal 



l film, wherein said secondm^imm is polished using a first 



which 



md a protection- 



tains an oxidizing 

er forming 



Lm 



is polished using a secor 



abrasive free polishing liquic 
substance, a phosphoric acid, 
15 agent, and said first metal fil 

polishing liquid obtained by adding an abrasive to said first 

polishing liquid. 

10. A polishing method according to claim 9, wherein said 
oxidizing substance contains hydrogen peroxide, said 
20 phosphoric acid contains one se! 
orthophosphoric acid and phosphc 



: ected from the group of 
orous acid, and said 



>rotection-layer forming agent contains benzotriazole 



11. A polishing method accordin 
oxidizing substance contains hyd 



j to claim 9, wherein said 
ogen peroxide, said 
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^ 



phosphoric acid contains 
orthophosphoric acid and 



10 



one selected from the group of 
phosphorous acid, and said 
protection-layer forming agent contains a carboxyl-containing 
polymer . 

12. A polishing method according to claim 9, wherein said 

.ins hydrogen peroxide, said 
one selected from the group of 
phosphorous acid, and said 
igent contains one selected from the 
group of polyacrylic acidl polyammonium acrylate, polyamine 
acrylate, and a bridged pdlymer thereof. 



oxidizing substance contc 
phosphoric acid contains 
orthophosphoric acid and 
protection-layer forming 




v 13 A method for manufacturing a semiconductor device, which 
comp^es forming, over a semiconductor region, an insulating 
film hav^an opening, depositing a first metal film made of 
a barrier metkand a secold metal film of copper over said 



insulating film andHnside oi 
opening with said depos 
metal film over said insul 



.ted 



20 



said opening, thereby filling said 
metal films, removing said second 
ing film by chemical mechanical 
polishing with a first polish|ing^iquid containing an oxidizing 
substance, a phosphoric acifcl and a protection-layer forming 
agent but being free of an abrlsive , the ret^expo sing the surface 
of said first metal film and said second meV f ilm inside of 
said opening, and removing si^ filmNexposed over 

said insulating film by chemV — "> — nolishiX with a 
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s^ond polishing liquid containing an abrasive. 

14. A methoa^for manufacturing a semiconductor device 
ccording to claim 13T>h*u^ said second polishing liquid has 

a similar composition to said f ir^t>«La v ishing liquid except that 
the former one further contains the abrasiv^>^^ 

15. A method for manufacturing a semiconductor device 



10 



according to claim 13, w 
contains the protection-1 
than said first polishing liquid 



lerein said second polishing liquid 
ayer forming agent in a larger amount 




15 



20 



A method for manufacturing a semiconductor device, which 
comprises forming, over a Semiconductor region, an insulating 
film having an opening, depositing a first metal film made of 
a barrier me^bal and a secohd metal film made of one selected 
from the group tff Cu , an alkoy composed mainly of Cu and a Cu 
compound over said\nsulatiAg film and inside of said opening, 
thereby filling said o^finini with said deposited metal films, 
removing said second meta\fklm from the surface of said first 
metal film over said insulating film by chemical mechanical 
polishing with a first poliihinfc liquid containing hydrogen 
peroxide, a phosphoric acid , benzo\riazole , and one selected 
from the group of polyacryliclacid , salVhereof, and a bridged 
polymer thereof but being f red of an abrasive, thereby exposing 
the surfaces of said first metil film over sai\insulating film 
and said second metal film insilde of said opening\and removing 
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said first metal film expojsed over said insulating film by 
chemical^^chanical polishing with a second polishing liquid 

ontaining an ab5ba§ive 
17. A method for manufaHbring a semiconductor device 
according to claj-m 16, wherlin sai^second polishing liquid has 
a similar composition to saiW first polisJT3^1 i( 3 uid except that 
the former one further contains the abrasive. 



18. A method for manufacturing a semiconductor device 
according to claim 16, wheriin said second polishing liquid 
10 contains benzotriazole , and lone selected from the group of 
polyacrylate, salt thereof ahd bridged polymer thereof in an 
amount larger than said first polishing liquid. 



\l9V A metallization method c 



imprising removing a first metal 




'film wlHch is formed over an Insulating film and is made of a 
barrier metksL and a second metal film which is formed over the 



20 



surface of said Xirst metal f 
from the group of Cu\an alios 
compound, wherein said second 
abrasive-free polishing liqu; 
substance, a phosphoric acid 



Llm and is made of one selected 
composed mainly of Cu and a Cu 
metal film is polished with an 

which contains an oxidizing 
and a\protection-layer forming 



\ 



20. A method for manufacturin 



agent, followed by polishing of said f^st metal film by dry 
etching. 



a semiconductor aeyice , which 



comprises forming, over a first interconnect layer dispd^ed over 



• eo # 




a semiconductor region, an Insulating layer having a groove 
extending toSsaid first interconnect layer, depositing and 

tacking a f irstSnetal film m^de of a barrier metal and a second 

j 

metal film made of V e selected from the group of Cu , an alloy 

Cu compound over said insulating 
, thereby filling said groove with 



composed mainly of Cu >^nd a 
film and inside of said gro* 



said stacked metal films, removing said second metal film and 



10 



said first metal film from th 
by chemical mechanical polis 
containing an oxidizing subs 
protection-layer forming agen 
metal film embedded in said groo 
of said second metal film in said 



mg w: 



tance , a 



face of said insulating film 
£h a polishing liquid 

osphoric acid and a 
thereby exposing said second 
e, treating th\exposed surface 
groove with plasma^jf a reducing 



atmosphere, and allowing a second interconnect layerNto adhere 



i% 15 onto said second metal film exp 



over the surface of said insulating film, 



osed in said groove andNio lay 



21. A method for manufacturing! a semiconductor device 



20 



according to claim 20 , wherein saifi 
hydrogen peroxide, said phosphor 
from the group of orthophosphori 



oxidizing substance contains 
c acid contains one selected 
c acid and phosphorous acid, 



and said protection-layer forming agent contains one selected 
from the group of benzotriazole and a carboxyl-containing 
polymer . 

•22. An electronic circuit device\ having a multilevel 
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A 



metallization structure, 
layers stacked successiv 
plural interconnect laye 



which comprises plural interconnect 
=>ly in such a way that any two of said 
rs have therebetween an insulating 
layer, thus the number ok said insulating layer being one or 
more in total , and a metal interconnect member or plug embedded 
in said insulating layer! by chemical mechanical polishing for 
electrically connecting said any two of interconnect layers, 
wherein the uppermost infeulating layer has, together with the 
metal interconnect membdr or plug embedded therein, a 
substantially flat surfade level having a flatness of 80 nm or 
less . 

23 . A semiconductor integrated circuit device , which comprises 
a semiconductor substrate having, on the main surface thereof, 
a first semiconductor regioVi and a second semiconductor region 
which are separated each oAher, at least three interconnect 
layers disposed over said f irst and second semiconductor regions 
and stacked successively in Isuch a way that any two of said 
interconnect layers have therebetween an insulating layer, thus 
the number of said insulating Layer being at least two in total, 
and a metal interconnect memtkr or plug which is embedded in 
said insulating layer by chemical mechanical polishing and 
connects therewith said interconnect layers, wherein said 
interconnect layers each has a larger metallization density over 
said first semiconductor region \than over said second 



62 



semiconductor region, and tie uppermost insulating layer and 
said interconnect member or Iplug embedded therein have, over 
both said first and second semiconductor regions, a 
substantially flat surface ljevel in common with erosion and 
dishing suppressed to 50 nm {or less. 




